Abstract
Introduction

34
Cattle manure is a major input for agricultural biogas plants, especially in countries with 35 intensive livestock systems. In France there are currently 267 of these installations [1] 36 and nearly 87 Mt of cattle manure annually produced that may be mobilized for While applied to specific crops, ensiling leads to full BMP conservation, even after 1 64 year [7] . However, fresh cattle manure does not satisfy the chemical requirements for an efficient ensiling, whether due to its high moisture, low water soluble carbohydrates without WSC or another source of easily fermentable sugars, hetero or homo-lactic 68 fermentation cannot occur and lactic acid cannot be rapidly produced in a significant 69 extent, so as to abruptly lower the pH value and inhibit further bacterial activity.
70
To the best of our knowledge, few authors reported work on cattle manure storage. The use of additives is considered as a resourceful method to ensure a good silage the BMP from residual methane production of the inoculum. All tests were performed 202 in triplicates.
203
Biogas production was determined by pressure measurement using a Digitron precision Chemical properties of feedstocks are gathered in Table 1 and Consequently, VFA content decreased from 11.9%VSadded after 30 days to 9.1%VSadded 285 at the end of storage. Due to that and to the fact that the VFA produced were weaker 286 acids than formate and lactate, the pH value increased to 6.9 after 4 months of ensiling.
287
One hypothesis that can be suggested for the fermentation shift is that the low pH of by clostridial fermentation, which is a typical mechanism in poor quality silage [5] . Effects of ensiling and co-substrates on the COD of crude material and its water-soluble 342 and particulate fractions are exposed in Figure 3 . The evolution along ensiling time is 343 related to VSoriginal in order to account for biomass weight loss in the COD balance.
344
The most significant results were obtained for the ensiling of cattle manure without 345 additives. Before storage, around 93% of the total COD was in the particulate phase.
346
This is linked to earlier statements, evidencing that in cattle manure the majority of the 
401
Error bars represent the standard deviation of triplicates. VSoriginal persisted unaltered until the end of the storage. 
483
This BMP damage can be explained by the secondary fermentation that led to lactic acid 484 degradation and nitrogen mineralization. 
Conclusions
